
Pathways to decarbonisation
SUSTAINABLE OPTIONS  The industry’s engagement with sustainability is a long-term process, but  
owners should start to consider their options, writes Georgios Plevrakis, director of Global Sustainability  
at the classification society ABS.

T he shipping industry is being chal-
lenged daily by the need to improve 
its environmental performance and 

reduce its contribution to climate change. 
For owners, this brings many uncertainties 
when it comes to investments and sustain-
able options for their fleets.

Although the IMO will announce its fi-
nal decision for the implementation of the 
2030 and 2050 carbon reduction deadlines 
by 2023, there are several facts that are al-
ready known today: 

 > There will be no ‘cheap fuel’ in future. 
The IMO 2020 regulation has begun 
this process, but the industry needs 
to accept that carbon neutral and zero 
carbon fuels could be two-to-three 
times more expensive than the marine 
fuels used today;

 > The technical developments for pro-
ducing the fuels that shipping needs 
are still in progress. However, the in-
dustry has some options to begin re-
ducing carbon; options which fall into 
pathways that will ultimately bring 
them to sustainability;

 > The vessel type and trade pattern will 
play a significant role in determining 
the choice of pathway to sustainabil-
ity; different fuels suit different vessel 
applications, whether large or small, 
coastal or deepsea. 

Choosing a pathway
ABS has identified three fuel pathways po-
tentially open to shipping. 

The first can be defined as “LNG or 
Light Gas”, using generally light, small-
molecule fuels with high energy content, 
but more demanding, mainly cryogenic 
fuel supply systems and storage. This group 
includes the relatively mature methane (as 
LNG) marine fuel leading towards bio-de-
rived or synthetic methane, and ultimately 
to hydrogen as fuel. 

On this pathway, if methane slip is dis-
counted, LNG can reduce CO2 emissions 
by 20%; bio-methane can be carbon neu-
tral, while hydrogen is a zero carbon fuel.

Methane slip is starting to receive de-
tailed scrutiny and though it is not at pre-
sent subject to regulation, this is expected to 

change in the near future. As a result, there 
is intense industry focus on minimising its 
impact. Whether this can be achieved in 
the context of potential regulatory changes 
could be a defining factor for the future of 
LNG as fuel.

Hydrogen can serve as the ultimate 
option along this pathway, but it will ne-
cessitate significant technical advances, 
which may require a decade or more, until 
it becomes a practical solution. Although 
hydrogen has lower volumetric energy den-
sity than methane, it has far higher energy 
content, almost three times that of LNG 
and heavy fuel oil.

The second pathway is defined as 
“LPG/methanol”, by using generally heav-
ier, more complex molecules with lower 
energy content, but with less demanding 
fuel supply and storage requirements than 
the Light Gas pathway. This group includes 
LPG, methanol and ethanol, leading to bio-
derived or synthetic LPG/Methanol and 
ultimately to ammonia. 

The fact that most of these fuels have a 
lower energy content imposes constraints 
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on the types of vessels, trades, and routes 
where they can be used, but in their first 
generation are already mature. LPG and 
methanol are parts of the existing technol-
ogy mix. On this pathway, methanol can re-
duce CO2 by 10%, while bio-methanol can 
be carbon neutral, and ammonia is a zero 
carbon fuel. While ammonia shows consid-
erable promise as a fuel, the technologies 
for its storage and application still need to 
be developed, and regulations must account 
for its particular safety considerations.

The third pathway hinges on “Bio/Syn-
thetic Fuels” that are derived from renew-
able sources and can produce liquid fuels. 
These fuels have similar properties to die-
sel oil and thus are much less demanding 
in terms of new infrastructure and tech-
nologies on board and can be utilised with 
minimal changes to current ship designs.

Currently, the most widely used bio-
derived fuel is biodiesel (also known as 
FAME). The use of FAME is included in 
the latest ISO 8217:2017 fuel specification 
for marine fuel blends, which allows for 7% 
biodiesel by volume, though some owners 
are known to be testing richer blends with 
up to 20% or higher.

First generation, plant-derived biofu-
els face challenges such as competition 
with food crops and high carbon intensity 
during production, but second generation 
biofuels, such as hydro-treated vegetable 
oil (HVO), can overcome these challenges 
while offering similar energy content to 
marine gas oil.  

In the future, a third generation of 
biofuels, such as lignocellulosic or algae-
based fuels could potentially provide the 
industry with almost 500 million tonnes 
of fuel annually, more than the current an-
nual bunker demand. This group includes 
electro/synthetic gas-to-liquid fuels pro-
duced though either carbon capture and 
electroly sis, or from converting biomass 
to syngas and then to liquid fuels such as 
methanol or diesel. 

The main challenge in gas-to-liquid 
production is to make it economically at-
tractive. If so, it can produce higher grades 
of hydrocarbon fuels which can be readily 
used in the engine, thus requiring the low-
est capital investment for a ship of any of 
the three pathways.

Short-term actions
The selection of the most appropriate fuel 
pathway and related technology is certain-
ly a challenge, which includes considera-
tions of the vessel’s size and design, as well 
as evaluation of whether lower or higher 
energy content fuels will best match its op-
erational profile.

For owners considering vessel orders 
in the next five years, the choice is effec-
tively between LNG, methanol and LPG 
since these will provide a pathway to car-
bon neutral and ultimately zero carbon 
fuels. By 2030, owners can expect that the 
options of carbon neutral fuels will be suf-
ficient to provide them with the required 
blending capacity.

However, owners can take some steps 
to future-proof their vessels, starting with 
designs that assume the greater use of 
electrical propulsion to reduce fuel con-
sumption. This philosophy assumes that 
electricity can be produced from any fuel 
pathway and can be used for propulsion or 
power generation, using batteries or fuel 
cells for full or partial load operation. 

Forward-looking owners and charter-
ers are already starting to look at electri-
cal installations, whether to optimise the 
prime mover or for more efficient genera-
tors to minimise the carbon footprint of 
vessels. It is already possible to specify a 
portion of electrical propulsion or specify 
the layout of the engine room for future 
retrofitting. The technology is still evolv-
ing but evaluating how to use electrical 
drives that are agnostic of fuel supply can 
be an effective way to future-proof a de-
sign. 

Conclusion
By studying future fuels and by consider-
ing the degree to which electrical propul-
sion systems and new energy efficiency 
technologies will play a role in future, ship-
owners can best position themselves in the 
marketplace. 

The transition to an era of new fuels 
must be accomplished safely, with devel-
opment, testing, and implementation of 
new fuels along with propulsion systems 
subject to the same analytical rigour as any 
previous or existing maritime technology.
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